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(71) We, Bay Mills Limited, a 
Canadian Corporate body of 1111 Finch 
Avenue W^t, Downsview. Ontario, Canada, 
M3J 2E5, do hereby declare the invention, 
5 for which we pray that a patent may be 
granted to us, and the meSiod by which 
it is to be performed, to be particularly des- 
cribed in and by the following statement:— 

Tills invention relates to a process for 
10 making substantially closed fabrj&s by com- 
pressive redistribution of the filaments of 
at least some of the yams of an open mesh 
fabric. 

As is well known in the art, an open mesh 
fabric is one in which adjacent warp yams 
are spaced apart from eadi other and adja- 
cent fin yams also are spaced apart from 
each other, whereby there are a multipKcity 
of openings in the fabric. A typical open 
mesh scrim fabric is shown in Canadian 
Patent No. 882,0S1 issued September 28, 
1971, for example. Sudi a fd)ric, which is 
one that is not made in the conventional 
manner on a loom, but which conasts of 
at least two layers of yams laid one on top 
of the other, may be used as the starting 
fabric in the ^practise at this invention. How- 
ever, it also IS possible to use a convention- 
ally woven fabric as the starting fabric. 

A closed fabric, on the o&er hand, is one 
in which either the waip or fill yams or both 
are disposed side-by-side so that there are 
substantially no openings, or only very sm Rll 
openings, in the fabric. 
A closed, scrim fabric can be made, for 
. example, by laying fill yams side-by-side. 
laying warp yams side-by-side over or 
under or both over and under the fill yams, 
generally at right angjes thereto, and unit- 
mg the warp and fill yams with a suitable 
adhesive. The problem with such a closed, 
scrim fabric is that it does not have a soft 
hand and employs a large nun&er of yams. 
There are many applications, for example. 
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upholstery and caitprt backing, where a 45 
closed fabric having a soft hand may be 
desirable. Also the fabric may be used for 
remforcing vinyl without show through. - 

In accordance with this invention there is 
provided a process for making a substan- 50 
tially closed fabric (as herein defined) which 
comprises : providing a woven or non-woven 
open mesh fabric having an open area of 
less than 70% of th& area of the fabric, the 
open mesh fabric being <x£ a ty^o compris- 55 
ing at least one layer of warp yams and 
at least one layer of fill yams, said at least • 
one layer of warp yams constituting one 
group of yams, said at least one layer of 
fill yams constitutmg a second group of 60 
yams, said warp and fill yams intersecting 
one another at an angle, at least ^e yams 
of one of said two groups of yams being 
composed of continuous filamente having 
at least twenty continuous filaments per 65 
yam, at least said yarns of said one group 
also having not more than one turn per - 
inch, the denier per inch of at least said " 
one group of yams being at least four 
thousand, the yams of both groups bemg 70 
coaled with at least 5% based on the weight 
of the yams after havmg been coated of a 
thennoidastic -material having a softening 
point which is lower than the softening point 
of said filaments, the thermoplastic material 75 
serving to hold btffh the yams in place and 
the filaments of the yams in place, said • 
thermoplastic material bdng in. a sufiici- 
ently soft, condition that said filaments are 
capable of spreadmg out when subjected, to 80 
compression; applying sufficient pressure to 
said open mesh fabric to cause said fila- 
meats to spread out to dose the openhigs in 
said open mesh f^ric to the extent that 
the open area of said open mesh fabric is 85 
reduced by at least 50%, and maintaming 
said filaments in their spread out position 
while permittii]^ said tiiermoplastic materia] 
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to set, whereby a substantially closed fabric 
is made by compressively redistributing said 
filaments of at least said one group of yams 
of said open mesh fabric. 
5 This invention wiH become more appar- 
ent from the following detailed description, 
taken on conjunction with fbe appended 
drawings, in which: 
Figure 1 is a perspective view of an open 

10 mesh, scrim fabric which is one of the fab- 
rics that may be used as a startmg fabric 
in the practice of this invention. 

Figure 2 is a section 'taken along- line 
2—2 m Figure 1, 

15 Figure 3 is a perspective view of a closed 
fabric embodying this invention and which 
has. been xoade from the fa:bric shown in 
Figure 1, 

' Rgurc .4 is a schematic side view of 
20 equipment that may be used in making the 
fabric shown in Figure 3, 

Figure 5 is a top elevation showing how 
the filaments of the fabric are redistributed 
under compressive pressure, 
25 Figure -6 is a section taken along line 

6— 6 in Figure 5, and 

Figure 7 is a section taken along line 

7— 7 in Figure 5. 

Referring to Figure 1, the open mesh, 

30 scrim fabric 10 shown therein is composed 
of warp yams 11 and 12 and fill yams 13. 
FiH yarns 13 are laid parallel to each other 
and are substantially equally spaced. Warp 
yams 11 are laid on top of the fill yams, 

35 also substantially parallel to each other, 
subsftantially equally spaced and at right 
angles to the fill yams. Warp yams 12 are 
-laid below de fiU yams and also are sub- 
stantially parallel to each other, substantially 

40 equally spaced and at right angles to the 
fill yams. It is- not essential, however, in 
order to make the closed fabric 14 shown 
in Figure 3, for the yams of the various 
layers to be equally spaced, nor is it essen- 

45 tial that the yams of adjacent layers inter- 
sect at right angles. These all are criteria 
that preferably are met by the starling fab- 
ric, but those skilled in the art will under- 
stand, as this description proceeds, that 

■ 50 these preferred criteria may be departed 
- :&mu^rAs Jhest- shown ..in Fi^e 2, warp 
' yams 12 are Ideated midway between adja- 
- cent warp yams 11. Furthermore, the spac- 
ing between adiacent vrarp yams 11 and 12 

55 is the same as the spacing between adiacent 
fill yams 13. Again these are preferred but 
not essential cri^^eria, and it is to be under- 
sftood that a fabric embodving this inven- 
tion can be made firom fd^rics other than 

60 fabric 10. In fact, a fabric embodving this 
invention can be made feom a fabric de- 
. void- of warp yams 12 or devoid of warp 
yams 11 as long as there are some warp 
yams, which may be on either or both sides 

65 of the fill yams, to serve the function, when 



coated with an adhesive, of holding the fill 
yams in place. Altemaitivdy, the fill yams 
may serve the function of holding the warp 
yams in place. 

The wai^ and fill yams are coated with 70 
a thermoplastic coating that serves to hold 
Ihe yams in place with respect to each 
other and also holds the filaonents of Ihe 
yams in place. 

Fabric 10 may be made in a number of 75 
known ways. Rdference may be made to 
the aforementioned patent for one process 
for makmg fabric 10. 

Qosed fabric 14 embodying this inven- 
tion and shown in Figure 3 is made by 80 
compressive redistribution of the filaments 
of the yams of fabric 10. The result of 
the compressive redistribution operation, 
which will be discussed in greater detail 
hereafter, is to flatten out yams 11 — 13 so 85 
that substantially all of the openings de- 
fined by yams 11 — 13 in fabric 10 become 
fiUed with the filamaits that make up yams 
11 — 13. The result is a dosed fabric hav- 
ing a soft hand when compared with the 90 
hand of the starting fabric. 

-In order to achieve the desired result it 
has been discovered that fabric 10 must 
have certain characJteristics which now will 
"be outlined 95 

Dealing first with the yams, the desired 
result can be achieved i£ only one layer of 
the yams is compressed sufficiently to close 
the interstices in fabric 10. la this case tiie 
other layer of yams serves merely to hold 100 
tiie first-mentioned yams in position, and 
while this other layer of yams will also be 
compressed, the compression thereof adds 
little to the filling of the interstices. Thus, 
at least one of the layers of yams, namely 105 
the one that will be primarily responsible 
for spreading out to fill the interstices, 
must be made of yams that are fabricated 
of continuous filaments. Preferred filaments 
are rayon, nylon, polyester, polypropylene 110 
and ^ass. The aforesaid yams must also be 
multi-filament yams with at least twenty fila- 
ments per yam. The aforesaid yams prefer- 
ably should be heat set so that they will 
not shrink during the compressive redistri- 115 
bution otherwise puckers may result, in fab- 
ric 14. The foresaid yams preferably 
should contain zero turns per inch but, in 
any event, should have not more than one 
tum per inch. It also is preferred for the 120 
denier per yam to be 200 or more. 
. Preferably all of the yams in fabric 10, 
or in another open mesh fabric that might 
be substituted for fabric 10, should have 
the above characteristics, and such is the 125 
case with yams 11 — 13. However, if fabric 
10 were constmcted of only warp yams 11 
and fill vams 13, and reliance was being 
.placed only on the warp yams, for example, 
* to spread out and fill the interstices, only 130 
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Ibe warp yams need have these characterise 
fics. la this case the fiU yams would func- 
tion merely to hold Ihe warp yams in (posi- 
tion. They could be spaced as widely apart 

5 as perfoiixiing I3m function would permit 
and generally could he constructed in any 
way and from any type of material as long 
as the material was one which was compat- 
ible with the other materials used in the 

10 fabric and as long as the iSIl yams w^e 
strong enough to perform their required 
function. It is decidedly prdferred, hpw- 
evOT, for all of the yams to have the afore- 
said diaracteristics, since this means that 

15 labric 14 will be more homogeneous. 

The fabric 10 also must possess certain 
characteristics an order for the desired re- 
sult to be achieved/ More s?ped&cally, the 
d^er per hioh of the yarns that extend m 

20 substantially die same direction and which 
spread out under compressive redistribu- 
tion to (fill the intenftices must be at least 
4000. Consequentiy, this criteria would not 
apply to the fiU yams in the above example 

25 where reliance is placed only on die warp 
yams to spread out and fill the interstices, 
although it would apply to the warp yams. 
In the case of fabric 10, this requirement is 
met by warp yams 11 and 12 taken to- 

30 gether and also by fill yams 13. It is de- 
cidedly preferable for this xeqmrement <to 
be met by both tiie warp and fill yams to 
obtain a homogeneous product, and pre- 
ferably the denier per inch of the warp and 

35 fill yams should be substantially the same 
for the same reason. For the same reason it 
is desirable for the denier per yam of the 
warp yams to be substanti^y tiie same as 
the denier per yam of the M yams. In 

40 fabric 10 the denier per yam of warp yams 
11, and 13 is the same. In addition, the num- 
ber of fill yams per indi is the same as the 
total number of warp yams per inch. If 
fabric 10 were constructed only <rf warp 

"45 yams H and fill yams 13, both yams pre- 
ferably woidd have the same denier per 
yam. 

. In order for the desired results to be ob- 
tained, the open area of the fabric from 

50 which fabric 14 is made should be not more 
tiian 70% of the area of the fabric. The open 
area of dosed fabric 14 preferably should 
be 0%, depending on the use to which the 
fabric is to be put, but, hi any event, the 

55 open area should be reduced by at least 
50%, Thus, where we refer herein to. a sub- 
• stantiaily closed fabric, what is meant is a 
fabric having an open area that is not more 
than 35% of the area of the fabric, 

60 The nature of the thermoplastic coating 
-also is important It must have a softening 
point which is lower than that of tiie fila- 
tnents of the vams that are spread out dm-- 
.mg compressive redistribution to fill the 

65 interstices. Examples are polyvinyl-chloride. 



polyvinylacetate and low softemng point 
polyesters. When polyester filaments are 
employed along with a thermoplastic coat- 
ing which also is a polyester, flie latter 
would have to have a lower softening point 70 
than that of the polyester filaments. 

The amount of coating that should be 
employed varies depend!^ upon the yarn 
and the t^e df coating. The mimmnn^ 
amount of tiiermoplastic coating will be .75 
5% based on tiie wel^t of £e coated 
yam. The preferred amount will be <^ the 
order of 50%. Amounts considerably m ex- 
cess thereof can be employed, however, it 
being understood that in such cases the SO 
hand of febric 14 wiQ harden. The thermo- 
plastic coatmg serves the function, m fab- 
ric 10, of bonding yams 11— '13 together. 
In fabric 14 the coating keeps the filaments 
of the yams m place after th^ have been S5 
spread out by compressive redistribution. 

R^erence now will be made to Figure 4 
for a description of how febiic 14 is made 
from fabric 10. Shown id Figure 4'are tiiree 
rotatable rolls 15, 16 and 17. The rolls are 90 
rotatably mounted with roll 15 being moun- 
ted in bearings (not shown) that are sHd- 
able in the frame (not shown) that supports 
the rolls and which can be driven to vary 
the pressure between the roQs. A suitable .95 
motor (not shown) and gearing is provided 
for driving the rolls in the directions indi- 
cated. An auxiliary roll 16 rotatably moun- 
ted on an axis parallel <to the axes of rota- 
tion of rolls 15—17 also is provided to- 100 
gether with an idler roll 19. 

Roll 16 is heated to preheat fabric 10 
that is unwound from a storage reel (not 
shown). The eflfect of the preheating is to 
-soften tiie thermoplastic coating to the point 105 
where the filaments of the yams can be 
spread out RoU 15 also is heated to a t«n- 
perature such that the thenncjtlastic coat- 
mg remains soft As fabric 10 passes be- 
tween rolls 15 and 1€, compressive redistri- 110 
bution of the filaments of the yams takes 
place. This is best shown in Figures 5 — 7 
where, for the sake of simplicity, only fill 
yams 13 are shown. As these yarns pass be- 
tween rolls 15 and Il5, the filaments thereof, 115 
which prior to this passage were parallel 
to each other, ^read out while remaining 
parallel to each other, to occupy the spaces 
that previously existed between the yarns 
and, of course, the thickness of the yams 120 
diminishes considerably. 

An important feature of this aspect of the 
invention is that after the filaments have 
been -spread out as shown hi Figure 5, they 
are maintained, while in tension, in contact 125 
with a cool surface for a period of time suf- 
ficient for the thermoplastic coatmg to har- 
den to a point where the filaments cannot 
revert to their origmal positions. This is 
achieved by maiutaining contact between 13P 



4 1,463,969 ^ t 

fabric 14 and roU 16 after tlie fabric has closed fabric (as herdn defined) vrhkh com- 
passed betvsreMi rolls 15 and 16, as shown in prises : providing a woven or non-flvoven 
Figure 4. It has been discovered that if this open mesh fabric having an (yen area of less 
technigne is not practised and the fabric than 70% of the area of the fabric, the open 

5 is taken directly away from the rolls after mesh fabric being of a type comprising at 70 

passage between rolls 15 and 16, the ffla- least one layer of warp yams and at least 

ments tend to revert to thek original posi- one layer of fill yams said at least one layer 

tions resulting in an open mesh fabric. The of warp yams constituting one group of 

febric 14, is stripped feom roll 16 after the yams, said at least one layer of fill yarns 

10 tiiemioplastic coating has set siffidentiy constituting a second group of yams, said 75 
and then may be further cooled to room warp and fill yams mters^ling one another 
temperature to prevent blocking before be- at an angle, at least the yams of one of said 
ing taken up on a. wind-up reel (not shown), two groups of yams being composed of con- 
Referring to Figure 4, a roll 17 is em- tinuous filaments having at least twenty 

15 ploved shnply for the purpose of keeping continuous filaments per yam, at least said 80 

roll 16 cooL Ron 17 may be a steel rofl yams of said one group also havmg not - 

and may be water cooled, for example, to more than one turn per inch, the denier 

mamtain roll 16, whidi preferably is a cot- per inch of at least said one group of yams 

ton roll, at a surface temperature below tiiie being at least four thousand, the yams of 

20' softening point dt the tiiermoplastic coat- both groups bdng coated mlh at least 5% 85 

ing. Roll 15 may be a steel roll and, like based on the wei^t of the yams after hav- 

roH 18. may be steam, electricdly or other- ing been coated of a thermoplastic matrar- 

wise heated. Tb& speed of the fabric may ial havmg a softening point which is lower 

vary widely. However, at higher speeds than the softening point of said filaments^ 

25 greater diflScul^ in prdieatmg the fabric the "thermoplastic material serving to hold 90 

may be experienced. both yams in place and the filaments of the 

Li a spedfic example of the process a yarns in place, .said thermoplastic material 

febrfc 10 of. the type shown in iFigure 1 and being in a sufficiently soft condition that 

having the following characterisdcs was said filaments are capable of spreading out 

30 used: 7i polyester yams per inch in both whai subjected to compression; applying 95 

the warp and fill directions, each yam be- sufifident pressure to said oipen mesh fabric 

ing of 1000 denier and composed of 192 to cause said filaments to spread out to 

filaments, each yam having 0.035 turns per .dose ^e openings in said open mesh fabnc 

indi, open mesh febric, polyvinylchlonde to the extent that, the open area of said 

35 coating (53% by wdght the coated fab- open mesh fabric is reduced by at least 100 

ric),Jfebric 48% open. 50%; and maintaining said filaments in 

Rolls 15 — ^17 vrare of the following dia- their spread out position while permitting 

meters: ff\ 9.9" and 9" respectively. The said thermoplastic material -to set, whereby 

fabric was preheated to 2€0**F. Roll 15 was a substantially dosed fabric is made by 

40 iieated to SfiO^F, and roll H was maintained compressivdy redistributing said filaments of 105 

at about 160"F.. A pressure of 525 lbs./lineal at least said one group of yams of said open 

in. was applied between rolls 15 and 16. mesh fabric. 

The fabric speed was IS feet/mmute. 2. A process accordmg to C3aim 1 

After isbnc 10 had been passed tiirough wherein pressure is applied to said open 

45 the apparatus, it was found that all of the mesh fabric by passing said open mesh fab- HO 

yams had spread out to occupy the inter- ric through the nip between two rotating 

stices. The open area of the fabric was re- rolls, one of said rolls being heated to a 

duced by 9^ and its thickness by 56%. surface temperature at said nip above said 

. . It possessed a soft hand. soltening point of said thermoplastic ma- 

-50 It is important to realize that the dosed terial but less than the softening point of 115 
nature of fabric '14 is not accomplished by said filaments and the otiier said rolls 
the thermoplastic coating flowing into and being at a surface temperature less than the 
occupying the spaces betweoi the yams, softening point of said thermoplastic mater- 
There is a flow of the thermoplastic coatiag, ial, said substantially closed fabric bemg 

55 of course, but the filling in.of the interstices withdrawn. from said nip while maiataming 120 

is accomplished . by a spreading and an said substantially closea fabric in tension 

flattening of the yams, and in contact witii the surface of said other 

While preferred embodiments of the in- roll immediately after said fabric has passed 

. . vention have been described herem in de- through said nip for a. time at least suffi- . . 

60 tail, those skilled in the art will appreciate cient for said thermoplastic material .to set 125 

tiiat dianges and modifications may be made to a point where it maintains said filaments 

without departing from the scope of the m. spread out position, 
daims appended hereto. . . 3. A process according to Claim 2 

WHAT WE C1.A1M IS:-- . . wherem said soft condition of said thenno- . 

65 1. A process for making a substantially plastic material is achieved by preheating 130 
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said open mesli fabric to at least the soften- 
ing point of said tiiennoplastic material but 
to less than .the softening point of said fila- 
ments, said open mesh fabric in preheated 
5 condition being passed .through the nip be- 
tween said rotating rolls. 

4. A process according to Claim 3 
wherein the difference in Mckness between 
said open mesh fabric entering said nip and 

10 said substantially closed fabric leaving said 
nip is at least 30%. 

5. The process of any one of Claims 1. 
2 or 4 wherein in said open mesh fabric 
said yams of said one group in any layer 

15 thereof are substantially equally spaced. 

6. The process of any one of Qaims 1. 
2 or 4 wherein the denier rper yam df at 
least said yams of said one group is at least 
200. 

20 7. The process of any one of Claims 1, 
2 or 4 wherein the yams of both groups are 
composed of continuous filaments havmg at 
lej^t twenty filaments per yam, have not 
more than one torn per inch and a denier 

25 of at least 200 and the denier per indi of 
bo& groups of yams is at least 4,000. 

•8. The process of any one of Claims 1, 
2 or 4 wherem said warp and fill yams in- 
tersect one another at right angles. 

30 9. The process of any one of Claims 1, 
2 or 4 wherein in said open mesh fabric 
diere are two layers of warp yams and one 
layer of fill yams, said fill yams being be- 
tween said layers of warp yams, 

35 10. The process of any one of Qauns 1, 
2 or 4 wherein said filaments are selected 
from the group consisting of rayon, nylon, 
polyester, prolyprqpylene and glass. 

11. The process of any one of Claims 
40 1, 2 or 4 wherein said yams of said one 

group have zero turns per inch. 

12. The process of any one of Qaims 1, 
2 or 4, wherein the thermoplastic material 
is selected from the group consisting of 

45 poiyvinylchloride, polyvinylacetate and 
polyesters. 

13. The process of any one of Claims 1, 
2 or 4 wherein the weight of said diermo- 
plastic material is up to 50%. 

50 14. Th& process of Claim 1 or 2 where- 
in the thickness of said substandaHy closed 
fabric is at least 30% less than the thickness 
of said open mesh fabric. 

15. The process of any one of Claims 1, 
55 2 or 4 wherein said open mesh &bric com- 
prises at least two layers of yam laid one 
on tap of the o&er. 

16. The process of any one of Qaims 1, 



2 or 4 wherein said open mesh &bric com- 
prises at least two layers of yam laid one 60 
on top of the other, in said open m^h fabric 
said yams of said one group in any layer 
thereof being substantially equally spaced. 

17. The process of any one of Qaims 1, 
2 or 4 wherem said open m^h febric com- 65 
prises at least two layers of yam laid one on 
top of the other, the denier per yam of at 
least said yams of said one group being at 
least 200. 

1'8. The process of any one of Oakns 1, 70 
2 or 4 wherein said open mesh fabric com- 
prises at least two layers of yam laid one on 
top of the other^ the denier per yam of at 
least said yams of said one group being at 
least 200, all of said yams being composed 75 
of continuous filaments havmg at least 20 
filaments per yarn (all of said yams having 
not more than one tum per inch at a denier 
of at least 200 and the denier per inch of 
both the warp and the fill yarns being at 80 
least 4,000. 

19. Tlie process of Oahn 18 wherdn 
the yams of each group in any layer are sub- 
stantialy equally spaced. 

20. Tlie process of Claim 19 wherein 85 
the thickness o¥ said substantially closed 
fabric is at least 30% less Aan the fliick- 
ness of said op^ mesh fabric. 

21. The process of Claim 20 wherem 
said warp yarns all have the same nun^er 90 
of filaments per yam, said fill yams all 
have the same nimd>er of filaments per yam, 

the number of filaments p^ inch of the warp 
and fill yams being the same and Ihie denier 
per inch of the waip and fill yams being 95 
the same. 

22. Tke process of Claim 21 wherdn 
there are two layers of warp yams and one 
layer of fill yams, said fill yams being be- 
tween said layers of warp yams. 100 

23. The process of Qaim 22 wherein 
said warp and fill yarns intersect one an- - 
other at ri^t angles. 

24. A process for making a substantially 
closed fabric substantially as herein de- 105 
scribed with reference to me accompanying 
drawings. 

25. A sn&stantially dosed fabric pro- 
duced by the process daimed in any one of 
the precedmg daims. HO 

A. A. THOWSTTON & CO., 
Northun&eriand House, 
303—306 High Holbom. 
London WCIV 7LE, 
England 
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